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This method uses a compass marked off in degrees.
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You start by placing the compass on a non-magnetic

base and placing a  meter stick perpendicular to the 

N-S direction

Then you bring up a magnetic dipole along the E-W 



        meter stick
direction till the compass deflects by a set amount,

say ( = 10o . The compass aligns itself with the

prevailing magnetic field, like all dipoles do.


The sketch below and to the right shows Be, the Earth's



        magnetic dipole m
magnetic field, and Bdipole, the field due to the dipole.

When the dipole is close enough, the compass needle

deflects, due to the combination of Be and Bdipole
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The sketch at right shows the deflection ( of the compass

from N due to the dipole







Be
From the sketch, 

tan (  = Bdipole / Be,

Directly ahead of the dipole of magnetic moment m we have Bdipole  = ((o/(4()) 2m/r3. {Eq. 5.86}

This means we can measure the distance r of the dipole from the compass, and the deflection angle (,

and then determine the magnetic moment in terms of Be, the horizontal component of the Earth's magnetic field.

{ One way to determine Be is to put a compass other magnet in the middle of a current loop or set of helmholtz coils, and put the right amount of current in so that you create a magnetic field which exactly cancels Be, so the compass loses its bearings and wanders around. }

One method of analyzing the data is a plot of tan ( vs 1/r3.  Another method would be to calculate


r3 tan (
in the expectation it would be approximately constant.

